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RESUJME items sir seize explords dans les Echelles Visuelles
Introduction :L'effet diu franchissement rapide de Analogiques. Ce sentiment se retrouve les quatrinme et
plusietirs fuseaux horaires entraine chez le personnel cinqui~me jours, mais de fagon plus limit~e. Une
navigant et militaire des perturbations des rytlunes sensation d'ennui des vdtdrans est A noter au matmn dui
gouvernds par l'horloge biologique. 11 en rdsulte tin huitinme jour.
syndrome de desynchronisation plus ou mains marqiud En ce qui concemne les pressions artdrielles et fr~quences
selon les individus. L'asthdnie et les troubles dui sonuneil cardiaques mesur6es, les vWuirans prdsentent de fagon
constituent les signes classiquement retrouv~s auxquels discontinue, tine fr~quence cardiaque orthostatique plus
peuvent s'ajouter des baisses de performances cognitives faible que les jeunes.
(attention et imdmoire) et des degradations des capacitds Conclusion :L'influence dui factetir age apparait
physiques (puissance et endurance). moddrde stir la vigilance dui sujet mais il prdsente tin
Le propos de cette dtude est de rechercher tin 6ventuel impact plus important stir 1'~aluation personnelle de
effet de l'Age stir la sensibilit6 individuelle au decalage l'humetir, surtout marqu6 aux deuxi~me et cmiqutiibne
horaire. jotirs, tout en n'6tant pas discrinilnant sur les
MWthodes :La recherche de l'influence de l'Age est performances physiques et cognitives.
rdalis~e dans le cadre d'une dtude franco-amdricaine plus Ainsi, cette experimentation r~alisde dans des conditions
vaste appel~e Operation Pdgase, darts laquelle la de ddploiement op~rationnel de troupes ne confirme pas
resynchromisation des rythmes biologiques et l'effet du globalement les donn~es de la littirature. Les sujets plus
decalage horaire stir les performances op~rationnelles figes, peut-8tre en raison de leur expdrience, ne semblent
des sujets sont 6tudids. pas 8tre rdellement p~nalisds darts le cadre experimental
Neuf sujets ont subi, dans des conditions op~rationnelles choisi.
militaires et sans aide pharmacologique, tin decalage
horaire de sept fuseatix suite a tin vol vers l'Est. L'effet 1- INTRODUCTION
Age est dvalud stir des tests caract~risant la vigilance et Au cotirs des vols de longue dur~e, les pilotes civils mais
l'hunieur des patients (Echelle Visuelle Analogique, aussi milutaires sont sujets au decalage horaire. Las
Agenda de Sonimeil, Fr~quence Critique de Fusion sympt6mes sont diff~rents pendant les vols militaires,
Lumineuse), tin test d'attention (Barrage de Signes), et par exemple, pendant le deploiement de troupes, dui fait
des tests de performances physiques (force de poigne et du stress et du manque de confort.
detente verticale). Chaque test est rdalisd le matin et Avant d'tadier les effets de ce type particulier de
1'apr~s-midi des dix jours suivant le decalage horaire. decalage horaire et d'~valuer ses consequences avec le
Rksultats :Las sujets pr~sentent tin Age moyen de 37 vieillissement et dui fait de la relation entre vigilance et
8,2 ans. Uls sont r~partis en deux groupes :les sujets de sonineil, nous ferons tin rappel des modifications
momns de 35 arts et les sujets de plus de 35 ans. physiologiques dui sonuneil Waes a rage. Nous
11 n'y a pas d'effet Age stir les diff~rents tests de poursuivrons par la prdsentation d'un exemple de
performances physiques ainsi que stir le test d'attention. syndr~me de decalage horaire en situation militaire, et
L'effet Age est quasiment inexistant stir le test de la concluerons par quelques reconunandations.
Fr~quence Critique de Fusion Lununeuse permettant
d'dvaluer I'dveil cognitif du syst~me nerveux central. 2- MODIFICATIONS PHYSIOLOGIQUES LIEES
Concernant le questionnaire de l'Agenda de Somnieil, AU VIELILLISSEMENT
autre test de vigilance, les sujets jeunes ant tine qtialitd Las principales degradations qui se produisent A partir de
subjective de somnreil momns bonne que les v~tdrans, au 35 ans sont tine diminution de l'amplitude des rythines
cours des detixinme, huitinme et neuvinme nuits suivant circadiens, tine avance de phase et tin raccotircissement
le decalage horaire. de pdriode des rythmes de la temapdrature, de la
L'effet Age stir l'humeur des sujets nWest apparent que dii mdiatonine et du cycle jotir-nuit, tine augmentation des
deuxuime au cinquinme jour. La niatin du dewdxime jour, latences d'endormissement et des stades 1 et 2, tine
les v~t~rans se sentent mietix que les jeunes, dan5 dix diminution dii sonuneil lent et tine fragmentation dii
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sonuneil paradoxal (augmentation des dveils nocturnes) expdrience unique impliquait trois avions militaires; (KC
(2, 10, 12). Ces ph~nonnines peuvent s'expliquer par une 135), 60 personnes dtaient mobilisdes. Un dacalage
rdduction de la sensibilit6 de la rdtine A la 1umi~re et par horaire de 7 heures dtait provoqini par un vol
des modifications morphologiques et chimiques dii transm~ridien vers l'Est entre San Antonio (Texas, USA)
noyau suprachiasmatique et de l'dpiphyse (diminution de et Mont de Marsan (France), dans un contexte
la sdcrdtion de mndlatonine). La mauvaise qualini de op~rationnel, avec une population reprisentative (27
soimneil qul en rdsulte, affecte les; performances et sujets sains, f~niinins et masculins, rdservistes de l'US
l'umneur des sujets.Une dtude ddtaill~e des modifications Air Force).
dui sommeil au cours du vieillissement sera exposde dans Au cours de cette expenimentation, nous avons 6valud les
une autre prdsentation de ce colloque. vigilances subjective et objective, les performances

physiques et cognitives, des taux hormonaux, et des
3- LE SYNDROME DE DECALAGE HORAIRE param~tres physiologiques, soit au total 140 param~tes.
La dafinition dui dacalage horaire est la suivante : Ceux-ci dtaient dvalu~s au cours de deux: p~riodes de
"syndr~me de retard temporel des pilotes d'avion". De tests, la premiere le matin (entre 09:00 et 12:00) et l'autre
nombreux sympt~mes cliniques apparaissent en raison 1'apris-midi (entre 14:00 et 17:00), et dtaient enregistrds
de vols transmdridiens rapides et rdpdt~s (1, 4, 8), tels avant le vol (p~riode de nifkrence de 2 jours) et apris le
que des perturbations dui sommeil avec insoninie vol (pdriode de resynchromisation de 10 jours). Chaque
nocturne et soninolescence diurne, une r~duction des pdriode incluait la mesure de la latence
performances physiques et cognitives, parfois des d'endorniissement (caractdrise le niveau de fatigue),
perturbations gastro-intestinales.Le personnel naviguant l'dvaluation visuelle analogique (dvaluation de H'tat
petit aussi prlsenter des effets chroniques du dacalage d'~eil, de la capacitd de concentration, de l'anxidt6 et de
horaire, comme des ulc~res gastriques, des probl~mes la thymie), le renseignement des agendas de sommecil
intestinaux, une fatigue chronique avec des insomnies et (aspects qualitatif et quantitatif du sommeil des sujets),
parfois tine dapression nerveuse. la mesure de la friquence critique de fusion lun'ineuse
L'dtiologie du dacalage horaire est mal connue. Trois (6tude de l'veil dui systime nerveux central et dvaluation
aspects sont impliqinis : la fatigue du voyage (observ~e dui stress et de la fatigue des sujets), le test de barrage de
aussi dans les vols nord-sud), la lenteur et l'irr6gularitd signes (BATP) (mesure de la perfomnance attentionnelle
d'adaptation du rythme endog~ne A la nouvelle heure des sujets), les tests de la STRES Battery (evaluation des
locale (aui momns la privation de sonireil) et la capacitd A performances psychomotrices), le test de force de
rdagir A ces perfturbations en particulier la ricupdration poigne, les tests de sauts (simple ou multiple) (6tude des
au cours dui sonuneil. performances physiques) et un examen clinique. Les
Les parametres variant aui cours du syndr~me de autres parain~tres dtaient mesurds A diff~rents moments
dacalage horaire sont rdsunuls dans le tableau suivant: du jour etlou de la nuit : prise de tempdrature buccale,

actimdtrie (suivi de l'activitd en continu des sujets),
PARAMETRES PARAMETRES dvaluation visuelle analogique (pendant le vol),
INDIVLDUELS ENVI7RONNVEMENTAUX polysomnographie, prdl~vements salivaires (cortisol,

-age -direction dui vol mndlatonine, caffine).
-sexe -bruits et tempdrature Dans ce protocole, nous avons compard trois situations:
-petit oti gros dormeur -disputes placebo versus mdlatonine versus caffine A liboration
-"dui natin" ou "fdi -literie prolongde (une nouvelle forme gal6nique de caffine

sorl-environnement psychologique STINERGICO).
-fiiciiitt A dormir Dans ce papier, nous ne nous sommes nintdressis qu'au
-privation de sonimeil _____________ groupe placebo (9 sujets, 3 femnmes et 6 hommres de 20 A
Tableau 1 Pararnztres variant au cours dui syndr6rne 46 ans - 3 de momns de 35 ans et 6 de plus de 36 ans).

de de~alage horaire Afin de prdsenter le protocole de cette experience, tin
film de 15 minutes a W projete au cours de la

4* L'OPERATION PEGASE presentation orale.
Afin d'illustrer les effets du d~calage horaire et
particulilrement l'influence de I'Age. nous presentons les 5- PRINCIPAUX RESULTATS
rdsultats dTune expdrience en conditions rdelles appelde Des test statistiques ont dt rdalis~s en analysant les
"Opdration Pdgase". variances avec un facteur rdpdt6 (l'Sge) chez les jeunes et
1I s'agissait d'un exemple de ddploiement de troupes qui les vdtdrans (signification pour p<0.05). Dans le cas oit
mnduisait tin dacalage horaire et dans une moindre tine diffdrence significative a W observde, tin test de
mesure une privation de sonuneil. Cette situation Newman-Keuls a dt fait afin de classer ordinalement les
provoquait de la fatigue et une baisse de la vigilance et rdsultats.
des performances.
11 s'agissait d'une collaboration originale entre I'armde de - Influence dui dkalage horaire (groupe entier)
l'air frangaise, PUS Air Force, l'IMASSA (Institut de Nous avons observ6 que 46 param~tes sur 140 ont dt
Mddecine Adrospatiale du Service de Santd des Arinies), perturbos ou modifids, ce qui reprlsente 33%. Ces
I'Armstrong Laboratory et la socidtd NESTLE. Cette rdsultats damontrent l'effet globalement pw~nalisant du
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dacalage horaire stir tine large population (27 fernmes et Les autres tests de vigilance (BATP, STRES Battery,
hommes:de 19 ý46 ans). MSLT) W'ont montrd aucune influence de l'Age.
Nous voulons savoir si l'Age a induit des modifications
suppldmentaires stir les param~tres prdcddemment *Tests physiques
perturb~s sans aide pharniacologique. Les r6sultats des diffdrents tests sont rdsumds dans le

tableau suivant:
- Influence de l'tjge (groupe placebo)_______

Tests psychologiques TEST VETERANS JEUNES
L'influence de l'~ge 6tait relativement liniit~e. Les Test de Poigne NS NS
r~sultats des dchelles: visuelles analogiques sont r~sum~s Test de Saut
dans le tableau suivant: (simple et NS NS

JOUR CRITRE VTERAS JENESmultiple)
JOU RtoRs VTRNS JENES Tableau 3 :Influence de I 'dge sur les tests physiques

J2 somnnolent - (PO0O018) + (P=O.O18)
id~es claires + (p=0 .0 04) - (p)=0.004) Aucune diffdrence induite par I'Age n'a Wt observde sur
6nergique + (p=0.006) - (p=0.006) les performances physiques.
tranquille + (p=0-024) - (p=0.024)
vif d'esprit + (P=0.001) - (P=0.001)

reveur - (p=0.006) + (p=0.006) *Tests hormonaux
capable + (p=0 0 04 ) - (p=0.004) Deux parmm~tes ont 6t mesurds dans les dchantillons
amidcal + (p=0.014) - (p=0.014) salivaires : la m~latonine et le cortisol. Les rdsultats sont
sociable + (p<0.001) - (p<0.00I) rdsunids dans le tableau suivant:
content + (p-0.044) -(p=0.0 44 )

int~ressd NS NS
fort NS NS HORMONE VETERANS EUNESadroit NS NS ____________________NS____NS _

relax NS NSMeatnn NS I S I
heureux NS NS Cortisol NS NS
caline NS NS Tableau 4: Influence de l'dge sur les taux hormonaux

.13 tons NS NS
J4 calme + (p=0.023) - (p--0.023) uleqesi 'lron msreaceifune

relax + (p=0.044) - (p=0. 044) Qel u otPomn eu~,acn nlec
capable + (p=0.045) - (p=0.045) significative de I'Age n'a W observde.
aulres NS NS

is reveur - (p=0.0l 1) + (P=0 . 11) *Parametres cliniques
J6 tous NS NS Deux param~tres cardiovasculaires ont W mesuris : la

J17 tous NS NS preston arterielle et la frequence cardiaque.
A1 intressd - (p=0.039) + (p=0.039) Pour la presion artirielle, aucun effet significatif de I'Age
- autres NS NS n'a 6t notd entre les v~t~rans et les jeunes. Cependant, il

J9 tolls NS NS est int~ressant de noter que le ducalage horaire a induit
Tableaus 2S NS Inlec eI t asne augmnentation de la pression artdrielle, mais qui reste
Tales u E Ihelle iuencesd Analgiques comparable chez les vdtdrans et les jeunes.

lesEchlle Viueles nalgiqesEn ce qtii conceme la fr6quence cardiaque, la frquence
En risum6, au matin du deuxi~me jour, les vdtdrans se cardiaque orthostatique dtait plus faible chez les v~trans
sentaient mieux que les sujets jeunes pour dix crit~res les deuxuime (p=0.047), troisinme (py=0.003), quatrirme

srseize. Cela pourrait 8tre dfi A tine meilleure qualit6 de (p=0.007), cinqui~me (p=0.00 1), sixuime (p;O.036) et
srneuvinme (p==0.0 16) jours. Aucune diffdrencesommeil chez les v~tdrans, comme cela a Wt damontr6 significative n'a W observ~e pour la friquence cardiaque

dans les agendas de sonuneil la deuxnime nuit (p<0O.0 1), derps
la huiti~me nuit (p<0.05) et la neuvi~me nuit (P<0.05) derps
apris le dacalage horaire. Cette influence de l'Age a aussi 6-DSU IO

W oser~elesquarimteresat dique noter 'a matisd Cette experience montre qu'A la suite du dacalagefa~on nimitee. Il est aussi indesn entrq'umtn horaire, les v~tirans se sentent momns perturbs que lesdui huitimxe jour, les vdt6rans avaient tine sensation jeunes et out tine meilleure qualitd de sommeil (temps
d'ennui.toa desmelsprer.E atclebn11 apparait donc que l'5ge a eu tin effet positif stir la total n de sornunei supienfctir)e En particulerd bentr
vivacit6 (le deuxi~me jour de la resynchronisation), sans quauceunese diference significaieie soit obsern e eatrnqltre

Lue tes atrC..F artrs asi montn tin oinflunede ag. et le bien-8tre, il existe tin effet positif sur la vivacit6.
Le eunes..F avausiemntr des ifliuences de fusion pLus Ces ristiltats peuvent peut-e6tre 6tre expliquds par le faitpersonnes jensaaetdsf~une efso ls que la ldg~re baisse des performances physiques desdlevdes compardes atix v~tirans les premier (pF0.044) et vdtdrans (due au dacalage horaire) est compensie par

huiti~me (p==0.015) jours, mais seulement pour les lu xdinee eretanmn u erpretn
sessions de l'apris-midi, jamais celles du matin. Cela l'beuir dxesrience ta leurentainemen qui leur ereten
pourrait dumontrer tine 16g~re baisse de vigilance chez dotnrdsnslassmlie u ens
les vWt~rans l'apris-midi.
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-ABSTRACT Conclusion : The influence of age seems to be weak on
Introduction : Travel across multiple time zones subjects vigilance. Age has an important impact on
triggers a disruption of the body's circadian timing personal evaluation of mood, especially marked the
mechanisms of crew members and military force. It second and fifth days but without discrimination on
entails a desynchronization syndrome which depends on physical and cognitive performances.
individual sensitivity. Weakness and sleep disorders are Thus, this experimentation, realized in operational
usually affected and cognitive (mood and attention) and military conditions, does not confirm review data.
physical (power and endurance) performances can be Veterans, maybe because of their experience, are not
decreased. affected by jet-lag in our study conditions.
The purpose of this study is to evaluate a possible effect
of age on individual sensitivity for a jet-lag. 1. INTRODUCTION
Methods : The study, which evaluates the influence of During long-haul flights, civilian and also military pilots
age, belongs to a large franco-american study (Pegasus suffer from jet-lag syndrome. Symptoms are different
Operation) in which circadian rhythms of during military flights, for example during a troops
resynchronisation and effects of jet-lag on operational deployment, because of stress and lack of comfort.
performances were observedc Before studying effects of this particular type of jet-lag
Nine subjects were submitted to an eastbound and evaluating its consequences with aging ,and because
transatlantic air travel across seven time zones in of the relationship between vigilance and sleep, we
operational military condition and without would like to begin with a summary of age physiological
pharmacological aids. modifications of sleep. We will continue with an
The influence of age was evaluated on vigilance and example of jet-lag syndrome in a military situation, and
mood tests (visual analog scale, sleep log, Critical conclude with few recommendations.
Flicker Fusion Frequency), and alertness test (sign
cancelation) and physical performances tests (hand grip 2, PHYSIOLOGICAL MODIFICATIONS DUE TO
strength and vertical jumps). Each test was realized AGING
twice a day (morning and afternoon) for ten days after Main deteriorations which occur from 35 are a decrease
the travel, in circadian rhythms amplitude, a phase advance and a
Results : Subjects (aged 37 ± 8,2 years) were distributed period shortening of temperature, melatonin and
in two groups : less than 35 and more than 35. light/dark cycle rhythms, an increase in sleep onset
There was no significant effect of age on physical latencies and stages 1 and 2, a decrease in Slow Wave
performances and alertness tests. Sleep (stages 3 and 4) and REM as a sleep fragmentation
The influence of age on Critical Flicker Fusion (increase in Wake After Sleep Onset) (2, 10, 12). These
Frequency test was very limited (it evaluated the phenomena could be mainly explained by reduction of
cognitive awakening of central nervous system). retina sensivity to light and by morphological and
According to sleep log test, another test for vigilance, chemical changes of suprachiasmatic nuclei and
young people had a subjective quality of sleeping lower epiphysis (decrease in melatonin secretion). The
than veterans, during the second, eighth and ninth nights resulting altered quality of sleep, affects performances
after jet-lag. The influence of age was only significant and mood of subjects. A detailled study of sleep
from the second to the fifth day : morning of the second modifications due to aging will be presented in a next
day, veterans felt better than young subjects, in ten presentation of this symposium.
criteria on sixteen for visual analog scale. This feeling
was present the forth and fifth day but in a limited way. 3. JET-LAG SYNDROME
Veterans were bored at morning of the eighth day. The signification of jet-lag is : "Jet engine airliner time
About cardiac parameters, orthostatic heart rate is lag syndrome". Many clinical symptoms appear, because
sometimes lower for veterans than youngs. of rapid and repeated transmeridian flights (1, 4, 8), such

as sleep disturbancies with nocturnal insomnia and
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diurnal drowsiness, reduction of physical and cognitive In this protocol, we compared three situations : placebo
performances and sometimes digestive disturbancies. versus melatonin versus slow release caffeine (a new
The flying personnel could present chronic effects of jet-lag galenic form of caffeine: STINERGICg).
too, such as gastric ulcers, intestinal disorders, chronic In this paper we interest only in placebo group (9 subjects, 3
fatigue with insomnia and sometimes a nervous breakdown. women and 6 men ranged from 20 to 46 - 3 less than 35 and
The jet-lag etiology is not well known.Three aspects are 6 more than 36).
concerned : the fatigue due to travel (seen also in north- To present the methodology of this experiment a movie of
south flights), the slowness and irregularity to adjust 15 minutes duration was shown during the oral
endogenous rhythm to new local hour (at least the sleep presentation.
deprivation) and the capacity to react to this troubles by
sleep recovery. 5o MAIN RESULTS
The variability parameters of the jet-lag syndrome are Statistical significance was determined by variance analysis
summarised in the following table: with one repeated factor (age) for youngers and veterans

(p<0.05). In case of significative difference, a Newman-

INDIVIDUAL ENVIROAMENTAL Keuls test was made in order to ordinaly classify results.
PARAMETERS PARAMETERS - Influence ofjet-lag

-age -flight direction We observed that 46 parameters on 140 were disturbed or
-gender -noise and temperature modified i.e. 33%. These data demonstrate the global
-big and small sleepers levels penalizing effects of jet-lag on a very large population
-moningness and -conflict intensity (men, women from 19 to 46 years old).
eveningness type -bcd oing We would like to know if aging induced additional
-sensitivity to sleep -psychological environment modifications on parameters previously disturbed
deprivation
Table I: Variability parameters of the jet-lag syndrome - Influence of age

- Psychological tests
4- PEGASUS OPERATION The influence of age is very limited. Results of the Visual
To illustrate effects ofjet-lag and especially the influence of Analogue Scales are summarized in the following table
age, we present some results from a real world experiment
called "PEGASUS OPERATION". DAY CRITERION VETERAN¶ YOUNGERS
It is an exemple of troops deployment which induces jet-lag D1 all NS NS
and limited sleep deprivation. This situation provokes D2 drowsy -(r"O.018 ) + (p=0.01 8)
fatigue and a decrease of vigilance and performance. clear-headed + )=,0.004) -(p=0.004)
It was an original collaboration between french Air Force, energetic + (p=0.006) -(p=0.006)
US Air Force, IMASSA (nstitut de M&lecine tanquil + (p=0.024) -(q=0.024)
Aerospatiale), Armstrong Laboratory and NESTLE quidc-witted +(,=0.001) -(p=0.001)
Company. dreamy -(p=0.006) + (p=0.006)
This unique experiment included 3 military planes (KC proficient + (p=0.004) -(p=O.004)
135), 60 people were involved Ajet-lag of 7 hours was due amicable + (p=0.014) -(p=0.014)
to a transmeridian flight between San Antonio (USA) and grgrious +(p<o.001) -(p1<0.001)
Mont de Marsan (France), in an operational setting with a contented +(p=0.044) -(p=0.044)
representative population (27 healthy subjects, males and interested NS NS
females, reservists from US Air Force). strong NS NS
During this experiment we evaluated the subjective and well-coordinated NS NS
objective vigilance, the physical and cognitive relaxed NS NS
performances, hormonal proportions, and some h NS NS
physiological parameters, i.e. 140 parameters. calm NS NS
These parameters were evaluated during two periods of D3 all NS NS
tests, one on mornings (between 09:00 and 12:00) and D4 calm + (pr=0.023) - (p=0.02 3)
another one on afternoons (between 14:00 and 17:00) and relaxed + (p=0.044) - (p=0.044)
were recorded before the flight (reference period during 2 proficient + (p=.045) - (p=0.045)
days) and after the flight (recovery period during 10 days). others NS NS
Each period included : Measure of Sleep Latency Test, D5 damy -(P1=0.011) +(p=".011)
Visual Analogue Scales, Sleep Log, Critical Flicker Fusion others NS NS
Test, BATP Attention Test, STRES battery, Grip Test, D6 an NS NS
Jump Test and a clinical examination. Other parameters D7 all NS NS
were evaluated at different moments of the day or the night D8 irthm ed -(p)=0.039) + (y=0.039)
: temperature, actimetry, Visual Analogue Scales (during others NS NS
the flight), EEG, salivary samples (cortisol, melatonin, D9 all NS NS
caffeine). DIO all NS NS

Table 2 :Influence ofage in Visual Analogue Scales
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In summary, on morning of the second day, veterans felt third day (p=0.003), the fourth day (p=0.0 07 ), the fifth
better than young subjects in ten criteria on sixteen. This day (p=0.01), the sixth day (p=0.036) and the ninth day
could be due to a best sleep quality for veterans, as (p=0.016). No significant difference was observed for
demonstrated in the Sleep Log test the second night decubitus heart rate.
(p<0.01), the eighth night (p<0.05) and the ninth night
(p<0.05) after jet lag. This influence of age was also 6. DISCUSSION
observed the fourth and fifth days, but in a limited way. This experimentation shows that after jet-lag, veterans
It is also interesting to notice that on morning of the feel better than young people and have a best sleep
eighth day, veterans had a feeling of boredom. quality (total sleep time is longer).In particularly, no
So it appears that the age had a positive effect on significant difference between youngs and veterans was
vivacity (the second day of resynchronization), other pointed out on the quietude and the well-being, and a
criteria were not modified. positive effect was observed on vivacity.

These results can be explained by the fact that the little
The C.F.F. test also showed an influence of age. Young decrease in veterans physical performance (due to jet-
people had higher fusion frequencies than veterans the lag) is balanced by their experience and training which
first day (p=0.044) and the eighth day (p=0.015 ), only on allow them to get similar results as youngers.
afternoon sessions, never on mornings. This should Moreover, it is interesting to notice that jet-lag has
demonstrate a small decrease in veterans vigilance on globally the same cardiac effects for youngers and
afternoon. veterans. However, for veterans, the orthostatic heart rate

is sometimes lower. This could confirm that after jet-lag,
According to other alertness tests, no significant effect of veterans are less stressed and have a best adaptation
age was observed (BATP, STRES Battery, MSLT). because of their experience.

This study shows that the influence of age is very limited
• Physical tests for veterans, as well on physical as psychological
Results from the different tests are summarized in the approach. It tends to demonstrate that in operational
following table: military conditions, veterans would have the same

performances than youngers.
TEST VETERANS YOUNGERS These results would be more different if the older

Grip Test NS NS veteran would have more than 46. More variations are
Jump Test found in the litterature (7, 9, 13) in which subjects are
(squat and NS NS generally older than in our situation ; in middle age and
multiple) elderly, physical and cognitive performances are
Table 3 :Influence of age in physical tests disturbed.

Any difference due to age was observed in physical 7• RECOMMENDATIONS
performance. Between 20 and 45 years old and more obviously after

45 years old, it is advised to take some counter-measures
Hormonal tests to beat jet-lag.

Two parameters were evaluated in salivary samples : In the case of an operational situation, recommendations
melatonin and cortisol. Results are summarized in the are :
following table: - to stay awake after a transmeridian flight is

recommended to expose himself to day light, to
HORMON VETERANS YOUNGERS participate to social activities and to do physical
Melatonin NS NS exercise. It is possible also to major the efficiency of

Cortisol NS NS these measures or to replace them, by taking a pill of

Table 4: Influence of age in hormonal measurements slow release caffeine (STINERGIC®) (5, 11).
- to facilitate sleep recovery, it is not recommended to

Whatever the hormon tested, no significant influence of sleep during the 10 hours preceding time to go to bed (in

age was observed. local time), but taking a pill of zolpidem (STILNOX0,
AMBIENO,...) just before going to a good bed - as

Clinical parameters confortable as possible - is recommended (5) if the
Two main cardiovascular parameters were evaluated : subjects have 4 to 6 hours free to rest(3).
blood pressure and heart rate. But in an operational setting, we do not recommand
Concerning the blood pressure, no significant effect of taking melatonin as an hypnotic or a chronobiotic
age was observed between veterans and youngers. substance, if the right dose and the right time of
However, it is interesting to notice that jet-lag induced administration are not well known. Too much coffee
an increase in blood pressure comparable for veterans (caffeine solution), because of its side effects, is not
and young people. recommended; alcohol is prohibited (6).
About heart rate measurements, orthostatic heart rate
was lower for veterans the second day (p=0.047), the
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8. CONCLUSION
In military condition the influence of age in jet-lag
syndrome seems to be limited. Nevertheless, some
parameters need attention : the orthostatic heart rate or
the modified sleep parameters. Some easy and safe
countermeasures exist to facilitate recovery after an
operationnal transmeridian flight.
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